The following case demonstrates fatal widespread hemorrhage resulting from the use of dicumarol at what is ordinarily considered a safe and desirable therapeutic level. It is suggested that the accompanying severe hypertensive and arteriosclerotic cardiovascular disease may have injured the contiguity of the vascular tree to such an extent that active diapedesis occurred in the presence of dicumarol.
The following case demonstrates fatal widespread hemorrhage resulting from the use of dicumarol at what is ordinarily considered a safe and desirable therapeutic level. It is suggested that the accompanying severe hypertensive and arteriosclerotic cardiovascular disease may have injured the contiguity of the vascular tree to such an extent that active diapedesis occurred in the presence of dicumarol. SINCE dicumarol was introduced into clinical use in 1941, numerous articles have been published emphasizing its beneficial effects in the treatment and prevention of coronary thrombosis, thrombophlebitis, and thrombosis of the retinal veins. While the incidence of toxic effects has been claimed to be slight under careful laboratory observation of the prothrombin time, there have been reported approximately twenty-three deaths due to dicumarol up to the present time.' These reports emphasize the serious effects due to self medication, lack of careful observation, and complicating factors, such as liver or kidney damage, blood dyscrasias, severe hypertension, recent operations on the brain and spinal cord, ulcerative lesions of the gastrointestinal tract, obstetrical cases near term, and subacute bacterial endocarditis. In the reported fatal cases it was generally found that either critical or unsafe levels existed as a result of overmedication or lack of control, or that intrinsic defects were present that would cause bleeding.
The following case of dicumarol fatality is presented for two reasons. First, it illustrates the disastrous complications of the drug in spite of control at recommended therapeutic levels in an elderly patient with severe hyper- Second, it serves to emphasize the danger of a false sense of security in patients treated with a dangerous drug over a long period of time. In this case the patient had been controlled on similar dosage for a period of seven months without serious complications.
CASE REPORT
Mrs. D. T., a 70 year old white woman, was seen for the first time January 28, 1949, complaining of palpitations. She had always been in good health, had four normal pregnancies, and led a strenuous life of work until twenty-five years ago when she was discovered to have hypertension, which remained "above 190" on repeated examinations. For nineteen years she had frequent attacks of rapid heart action and weakness and had been receiving digitalis over the past fourteen years for shortness of breath and fatigue. Four years ago an encapsulated carcinoma of the right breast was enucleated.
In July 1948 the patient had an attack of weakness in the left arm and leg associated with stupor. During hospitalization in another city, dicumarol therapy was started for the first time and was given continuously in constant dosage of 50 and 100 mg. on alternate days. Prothrombin time was said to be well maintained, except on one occasion when transient hematuria appeared. She continued on the same dosage of dicumarol for about one month after she had left the care of her previous physician.
At her first visit on January 28, 1949, the patient complained of palpitations during the preceding twelve hours, without dyspnea or chest pain. Physical examination revealed a well-preserved, alert, 70 year old woman in no acute distress, not dyspneic or cyanotic. Examination of the head and neck revealed no abnormality except for the fundi which showed irregularity and tortuousity of the vessels with normal discs. There was a small scar on the right breast, but no masses were felt in either breasts or axillae. The lungs were clear to percussion and auscultation. The heart was moderately enlarged with the point of maximal impulse in the sixth intercostal space, outside the midelavicular line. The sounds were of fair quality. There was a totally irregular rhythm with a ventricular rate of 120 and a pulse rate of 100. A rough systolic murmur was heard over the base, but no thrills were present. The blood pressure was 220/120.
Abdominal examination showed no abnormality. Neurologic examination revealed equal strength in both arms and legs but a slight lag in rapid, rhythmic, alternating movements of the left hand and increase in tendon reflexes of the left biceps, triceps, knee, an(l ankle. A positive finger-stretch reflex was present in the left thumb, and the abdominal reflexes were absent bilaterally. Cranial and sensory nerves were intact. The extremities showed no edema.
Fluoroscopy of the chest revealed normal movement of the diaphragm and slight increase in pulmonary markings. The roentgenograms revealed a generalized increase in pulmonary markings and a generalized increase in the size of the heart with blunting of the apex and enlargment of the left ventricle. The aorta was markedly elongated, widened, calcified, and tortuous.
The hemoglobin was 15.5 grains (92 per cent) and the white blood cells numbered 7,750. Urine was normal except for a 1 + albumin reaction.
The rapid heart rate and pulse deficit subsided satisfactorily with increase in the dose of digitoxin andl the patient was advised to discontinue taking dicumarol since she refused adequate laboratory follow-up. However, one month later, the patient's previous physician visited her and on Feb. 29, 1949, again started her on the same dosage of dicumarol as employed on prior treatment. Her prothrombin time on March 8, 1949, was 70 per cent of normal or twenty seconds (normal sixteen seconds) on alternate doses of 50 and 100 mg. daily. Her dose was increased to 100 mg. a (lay, and one week later the prothrombin time was 38 per cent normal or 42 seconds. It was felt that, in her case, less than the usual therapeutic level might be safer and therefore, on March 15, 1949, she was returned to her previous dosage. The following week she did not appear for her weekly prothrombin test, but on March 28, 1949, she returned, complaining of vague discomfort in the epigastrium, associated with anorexia and frequency of urination of forty-eight hours' duration. Physical examination revealed no change from the previous conditions, but a urinalysis showed 10 to 20 red blood cells and 2 to 5 white blood cells per high-power field. Dicumarol was therefore permanently discontinued.
On the following day, -March 29, the patient develoe(l increasingly severe precordial pain. A half hour later she was found to be in extreme pain, acutely ill, pale, cyanotic, and sweating. Over the following fifteen minutes the blood pressure dropped from 220/110 to 120/80. There was no sign of cardiac failure. The ventricular iate was 110 and irregular, with a pulse rate of 88. The patient was given oxygen, morphine sulfate, and was hospitalized. reaction was negative. Urinalysis showed 4+ albumin reaction and 8 to 10 white blood cells and 30 to 40 red blood cells per high-power field. On the following day there was 3+ albumin reaction and 40 to 50 white blood cells with 15 to 20 red blood cells per high-power field and a moderate number of hyaline and granular casts. The electrocardiogram showed auricular fibrillation, left axis deviation, andl depression of the RS-T segments in all limbs and chest leads consistent with digitalis effect.
There was no evidence of acute myocardial infarction.
Over the followsing twelve hours the patient gradually lapsed into deep coma. Her blood pressure varied from 80/60 to 120/S0 and there was no evidence of cardiac failure. Her urinary output over thirty-six hours was 30 cc. and the nonprotein nitrogen on the third (lay arose to 83 mg. per 100 cc. of blood. Generalized hypotonicity appeared an(l there were no localizing signs or involuntary movements. There was no evidence of bleeding from the external orifices, although large ecchymoses surrounded the areas of venipuncture. The patient exhibited intermittent Cheyne-Stokes respiration, gradual rise in temperature, and finally expired on April l, 1949, seventy-four hours after admission.
Postmiortem Exa7miination
Gross Findings:* External examination revealed the sell-nourished body of an elderly white woman with a few ecchymotic areas over the dorsum of the hand and the antecubital fossae, surrounding points of venipuncture. There was no cyanosis, jaundice, or peteclhial hemorrhages. Scattered through the root of the imesentery one noticed small hemnatomas, varying in size from 0.5 cm. to several centimeters in diameter. The peritoneal surfaces were smooth and glistening. The liver and gall bladder were normal. In the tissues surrounding the pancreas was noted a rather diffuse heematoma, which also extended to the pararenal and adrenal areas on both sides. The The capsule of the kidney stripped with ease revealing a roughly granular cortex with loss of normal corticomedullary demarcations. There were a few 0.5-ce. cystic areas noted within the cortex. The pelves, ureters, and bladder were grossly normal.
The chest was bilaterally symmetrical. The pleural surfaces of the lungs were smooth and glistening. The right pleural cavity contained no free fluid. The left pleural cavity contained a few centimeters of blood-tinged fluid, and at the hilar area of the left lung there was a blackish-red grapefruit-sized mass that lay subpleurally but not in the mediastinum. This mass was found to be a large blood clot, the origin of which was undeterminable since there was no break in the continuity of the adjacent blood vessels; and it was therefore judged to be a hemorrhagic diapedesis. Cut section of the left lung showed a hemorrhage within the parenchyma itself situated approximately 3 or 4 fingersbreadth from the hilar region.
The heart was enlarged, and there was rather extensive pericarditis present, fibrinous in type and fairly recent, allowing for easy stripping of the visceral an(l parietal pericardial layers. The left ventricle was markedly hypertrophied and the papillary muscles of the left ventricle were thickened. There was a slight thickening of all the heart valves. The myocardium showed no gross evidence of fresh infarction although there was distinct scarring of the left ventricle particularly in the anterior part of the apical area and the upper posterior. wall. The endocardium of all four chambers, with special reference to that covering the papillary muscles, showed numerous small and large irregularly shaped fresh hemorrhages varying in size from 0.5 to 1.5 em. in diameter. Both branches of the left coronary artery showed marked sclerosis and narrowing of their lumina but no thrombosis.
The ascending and thoracic portions of the aorta were markedly sclerotic with atheromatous deposits throughout, the intimal surfaces of which were intact.
Microscopic Findings. The areas of hemorrhage described grossly showed tremendous pools of red blood corpuscles in which were floating remnants of walls of the small vessels, plrecapillaries and capillaries, and pieces of lymphatic tissue and even of cartilaginous tissue. There were no vascular changes seen within the floating remnants of the vascular tree. The wall of the pulmonary vessels showed thickening and hyalinization with pillow-like protrusions formed by splitting of the elastic fibers.
The alveoli had collapsed in some areas and were distended in others with very thin interalveolar septa between.
The muscular layers of the esophagus were surrounded by collections of red blood cells.
Sections of the four chambers of the heart, the papillary muscles, the valvular apparatus, and the interventricular septum as well as the coronary tree showed that there was a pre-existing pathologic state plus a superimposed acute change. The preexisting process consisted of (1) thickening and hyalinization of the media of the left coronary tree including the small branches with splitting and rupture of the elastic fibers, with and without deposits of lime salts, and (2) numerous small and large fibrotic scars of the myocardium, especially the left ventricle, and to a minor degree of the anterior part of the interventricular septum. The acute changes consisted of irregularly shaped lemorrhages of varying size located in the pericai dium, the endocardium, and within the papillary aruseles and the myocardium of the left ventricle. Most of these hemorrhages were fresh and no reaction was noticeable. There was, however, one area where the hemorrhage was beginning to be organized from the periphery.
The aorta showed heaping up of the intima with cholesterol depositions, with and without calcification. The adventitia showed extensive fresh hemorrhages.
In the kidneys, there were marked vascular changes in the glomeruli with hyalinization of the loops. Distension of the convoluted tubules with degeneration of the epithelium and increase in the interstitial tissue was present. The arteries as well as the arterioles showed evidence of hyalinization of the media with splitting of the elastic fibers.
In the pericentral areas of the liver the sinusoids were markedly engorged with red blood cells and the adjacent parenchymal cells were compressed and vacuolated. The periportal liver cells were normal.
In the pancreas the parenchymal cells were well preserved and in rare areas there was infiltration of red blood cells. In the capsule, however, there were many collections of red blood cells and numerous macrophages containing yellow pigment.
The sinusoidal spaces of the spleen were markedly engorged with re(1 blood cells. Frequently, the splenic architecture was distorted by areas of hemiorrhage.
COMMENT AND SUMMARY
A case is presented demonstrating fatal wsi(lespread hemorrhage resulting from the use of dicumarol at what is ordinarily considered a safe and desirable therapeutic level. Furthermore, this fatality occurred despite prior use of the drug in identical dosage over a period of seven months without serious complications. It therefore appears that, even with careful laboratory control over a prolonged period of time, factors of unknown nature may come into play and cause a fatal outcome. In this case the factor which was believed to be contributory to the widespread hemorrhage was the presence of severe hypertensive and arteriosclerotic cardiovascular disease. While the mechanism of bleeding in dicumarol poisoning is unknown and while severe hypertensive and arteriosclerotic cardiovascular disease does not primarily manifest itself by bleeding, it is supposed that in some way the presence of severe hypertension and arteriosclerosis impairs the endothelial continuity of the vascular tree with resultant increased diapedesis when dicumarol is present. The risk attending the administration of dicumarol in such a case is therefore so great that it behooves the physician to weigh carefully the indications for its use, even when accurate control is assured.
